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Chapter 1

Introduction

Demonstration runs consist of a set of short experiments (most of them covering 1 model year of sim-
ulation), documenting the technical functioning, the usability and the correctness of the approach. As
a �rst step we demonstrate the portability of the PRISM coupl er by integrating the TOYCLIM system
on different platforms. The TOYCLIM system is a combination of toy global models (i.e., empty mod-
els, in which no physics is included) but for which both coupling communication and interpolation are
realistic, representing the atmosphere (TOYATM), the ocean (TOYOCE) and the atmospheric chemistry
(TOYCHE), and using OASIS3 software. The portability of the PRISM standard coupler OASIS3 and
PRISM Standard Compiling and Running Environements (SCE, SRE) was demonstrated by integrating
the OASIS3 TOYCLIM system on different platforms and documented on PRISM Report Series 13.

After that we demonstrate that the system is capable of coupling two ‘real’ general circulation models
(GCMs). We document that coupled combinations are successfully integrated and that PRISM system
ful�lls several technical requirements, concerning coupl ing functionalities and scripting environment. The
technical aspects that have been demonstrated are the following:

� The portability

� The reproducibility, employing different numbers of CPUs

� The frequency of communication

� The frequency for archiving output �les

� The restartability

Furthermore, we have extended the test of portability to some ‘real’ model combinations which are in-
tegrated on several platforms. Later, some speci�c couplin g con�gurations are demonstrated: an atmo-
spheric regional downscaling over the Northern Europe and two ocean biogeochemistry models on a
general ocean circulation model.

All those experiments are just ‘technical’ demonstrations, which consist of short experiments covering
no more than 1 model year of integration, demonstrating the technical functioning, the usability and the
correctness of the approach.
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Chapter 2

Experimental Design and Platforms

In this chapter we introduce the series of experiments designed to demonstrate the PRISM system and the
platforms on which demonstrations have performed.

2.1 Experiments using Toy Models (TOYCLIM system)

The TOYCLIM system is a combination of toy global models (i.e., empty models, in which no physics is
included) for which both coupling communication and interpolation are realistic, representing the atmo-
sphere (ATM), the ocean (OCE) and the atmospheric chemistry (CHE), and using the OASIS3 software
package Valcke et al. (2004a). An essential technical aspect of a �exible earth system modeling software
is its portability, which was demonstrated by integrating the OASIS3 TOYCLIM system on different plat-
forms as described below.

E1. The portability experiment: The OASIS3 ATM model coupled with the CHE and the OCE models,
integrated on the NEC SX-6 (node barolo), the SGI Origin 3800 (node p1), the VPP5000 (node xbar), the
IBM Power-4 (node hcpa) and the SUN E15k (node yang), according to the following settings:

� 1 processor for the ocean toy model

� 3 processors for the atmospheric toy model

� 3 processors for the atmospheric toy chemistry

� 6-day of model integration

� Exchange of �elds at every ocean model time step

� Extensive standard output to control the correct exchange

The sole difference between these runs is the use of the different platforms. Information about the plat-
forms in the institutions providing the CPU time for demonstrations can be found in Section 2.5; while
details of the toy models settings are in Table 2.1. In particular, toy models carry only one vertical level,
the surface level, since they were built to illustrate how effective and user-friendly the coupling software
OASIS3 is in exchanging variables and in performing all necessary transformations on the �elds sent
from the source to the target model (e.g., interpolations, masking, change of units, etc). The results of the
portability experiment E1 are found in Carril et al. (2004a).

2.2 Experiments using Real GCM

This second set of experiments focuses on combinations made of two ‘real’ component models: an at-
mospheric GCM coupled with an ocean GCM. The models participating in these demonstrations and the

3
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OASIS3 TOYOCE TOYATM TOYOCE
TOYCLIM models

Grid Non parametric grid T31 Gaussian grid T31 Gaussian grid
182x152 96x48 96x48

Time steps to end 36 144 72
of run (6-day run)
Time step 14400 sec. 3600 sec. 7200 sec.
in seconds 6 time steps/day 24 time steps/day 12 time steps/day

Table 2.1: Main settings of E1 experiment

information about resolutions, grid details and the time steps are presented in Table 2.2. Individual com-
ponents are coupled in different combinations and integrated on diverse platforms, as detailed in Table
2.3. In particular, the combination ECHAM5+MPI-OM is called ECHO, EOL is for the combination
ECHAM5+OPA, IPSL-CM4 is for LMDz+OPA, ArpOPA is for Arpege-Climat+OPA and HadOPA is for
HadAM3+OPA. In some cases, there are submodels embedded in the models presented in Table 2.2 which
communicates directely over subroutine interfaces. This is the case of Orchidee (embedded in LMDz for
the IPSL-CM4 combination) and LIM (embedded in OPA for the IPSL-CM4 and the EOL combination).

Models Grid and Resolution Time step

ECHAM5 T21L19 24600 sec.
64x32x19 points 36 time steps/day
5.625�x5.625� ; 19 vertical levels

LMDz Arakawa grid (type C) 1800 sec.
96x72x19 points 48 time steps/day
3.75�x2.5� ; 19 vertical levels

Arpege-Climat T63L21 1800 sec.
128x64x31 points 48 time steps/day
2.8125�x2.8125� ; 31 vertical levels

HadAM3 Arakawa grid (type B) 1800 sec.
Regular lat-lon grid 48 time steps/day
N48L19
96x73x19 points
3.75�x2.5�; 19 vertical levels

OPA Arakawa grid (type C) 4800 sec.
(ORCA2 con�guration) No parametric grid with two poles in the NH 18 time steps/day

182x149x31 points
2�x 1.5� to 0.5�; 31 vertical levels

MPI-OM Arakawa grid (type C) 8640 sec.
No parametric grid with one pole in the NH 10 time steps/day
120x101x20 points
3�x1.8� ; 20 vertical levels

Table 2.2: Main GCMs settings for E2 to E6 experiments

E2. The standard experiment:
For every combination indicated in Table 2.3, the experiment is de�ned as follows:

� 1 processor for the real ocean model

� m processors for the real atmospheric model (m is indicated in Table 2.3)

� Exchange of �elds once a model day

� 1 coupled model year of simulation

� Restart of integration monthly
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Platform vs Combination NEC SX-6 SGI IRIX-64 Fujitsu VPP5000

ECHO Node barolo Node p1 Node xbar
m=1 m=3 m=1

EOL Node barolo
m=3

ArpOPA Node xbar
m=3

IPSL-CM4 Node mercure Node xbar
m=1 m=1

HadOPA Node cs
m=3

Table 2.3: E2. GCMs combinations tested on different platforms. The node where the experiments were integrated
and the number of CPUs used to integrate the atmospheric component are indicated in each box. Ocean
components were always integrated using a single CPU.

� Extensive standard output to control the exchange

� Storage of output �les as monthly means

Results of E2 experiment are presented in Chapter 3.

Based on the standard experiment, a set of ‘deviation experiments’ (E3 to E6) are de�ned to test various
technical aspects as described bellow.

E3. Deviation experiment to demonstrate the reproducibility with respect to the number of CPUs:
ECHO combination integrated on a NEC SX-6 (node barolo), according to E2 speci�cations, except by
setting

� 4 processors for ECHAM5 model

E4. Deviation experiment to demonstrate the functionality of exchanging frequencies:
ArpOPA combination integrated on a VPP5000 (node xbar), according to E2 speci�cations, except by

� Exchange of �elds every 2 model days

E5. Deviation experiment to demonstrate the �exibility to I /O �elds:
IPSL-CM4 combination integrated on a NEC SX-6 (node mercure), according to E2 speci�cations, except
by

� Saving output �les twice-a-day for the atmosphere and every 5 days for the ocean

E6. Deviation experiment to demonstrate the restartability:
ECHO combination integrated on a SGI Origin 3800 (node p1), according to E2 speci�cations, except by

� Restarting integration once a year

All the experiments (E2 to E6) were conducted starting from the same initial �les for the individual models
e.g., initial three-dimensional ocean variables (temperature and salinity), three-dimensional atmospheric
variables (vorticity, divergence, temperature, humidity), surface salinity, SST, surface boundary conditions
for the atmosphere (sea, glacier, lake masks, topography, albedo, roughness length), the hydrological
parameters, the ozone climatology, vegetation information, ocean bathymetry, basin mask, ocean grid
description. Also input �les for OASIS (containing informa tion about the latitudes and longitudes of the
grids involved in the coupling, the grid cell surfaces, see-land masks, as well as weights and addresses used
for extrapolation) are common for all the experiments. Most of the experiments were performed using the
Standard Compile Environment (SCE; Legutke and Gayler (2004)) and the Standard Run Environment
(SRE; Gayler and Legutke (2004)). Exceptions are Arpege+OPA and HadOPA which still show problems
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in their adaptation to the PRISM standard environments. The PRISM version used to integrate most of
the experiments E1 to E6 is prism 2-2. Exceptions are E2 EOL experiment which was integrated using
PRISM version target prism 2-1 and some extra tests on scaling ECHO (See Annex I) which are based on
the version prism 1-2. Results of the deviation experiments (E3 to E6) are presented in Chapter 4.

2.3 Experiment on Regional Downscaling

An experiemnt on regionalization is demonstrated by coupling the Rossby Centre Atmosphere (RCA)
regional model and a toyGCM (a small program pretending to be a GCM). The toyGCM reads global data
from disk �les (data stemming from an ECHAM5 pre-industrial control run), and passes to RCA via the
PRISM interface Psmile. This data communication is initiated and controlled by OASIS3 while all the
interpolations from the GCM to the �ner RCM grid are done with in the regional model.

E7. The downscaling experiment is de�ned as follows:

� RCA combined with a toyGCM (no other components)

� 1 model year of simulation on a SGI Origin 3800 (at NSC/Link¤oping)

� One way (from global to regional) off-line coupling

� Coupling is done every 6 hours (the output frequency of the global model)

� The Regional Model covers Northern Europe

Main models settings are summarized in Table 2.4. The system is level-one compliant with the PRISM
system, i.e. the technical interface is used. In addition, a physical interface is used. This would imply
a level-two compliance according to an earlier preliminary standard de�nition before the PRISM project
abandoned standard physical interfaces. The system is not yet adapted to SCE and SRE. Results of E7 are
found in Chapter 5.

PRISM version RCA-regional toyGCM
target prism 2-1 atmospheric model

Grid and resolution Rotated latitude/longitude Latitude/longitude
106x102 points 97x39 points
0.44�Sx0.44�S 1.875�Sx1.875�S

Time step model: 30 minutes coupling: 6 hours
nproc 4 1

Table 2.4: E7. Main model settings for the regionalization experiment.

2.4 Experiments on Ocean and Biogeochemistry

In this suite of experiments we demonstrate the modularity of the PRISM system for models that consist of
a main model and one or several sub-models. The main model is the ocean model MPI-OM, which can be
run standalone or in combination with one of the biogeochemistry sub-models considered: the Hamburg
Ocean Carbon Cycle biogeochemistry model Version 5 (HamOCC5) and the Pelagic Interaction Scheme
for Carbon and Ecosystem Studies (PISCES) biogeochemistry model (OBM).

E8. The ocean biogeochemistry experiment is de�ned as follo ws:

� Either PISCES or HamOcc OBGC model combined with MPI-OM

� No other components

� 1 model year of simulation on a NEC SX-6 (node cs)
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Some extra setting information for E8 is presented in Table 2.5. The current model versions are con�g-
urated in a way that both biogeochemistry models employ the same ocean transport routines and both
models start from the same initial concentrations. The setup conditions for both, the newstart and the
continuation run is demonstrated. In a newstart run, the ocean and biogeochemistry models initialize with
data from �les or with model speci�c preset data. Once a run is completed, the output is written to the
restart �les. These �les are then pre-loaded in a continuati on run. The model sources were made com-
pliant with the prism 2-2 version of the SCE and SRE. Results of E8 experiments are shown in Chapter
6.

PRISM version target MPI-OM BGC models
prism 2-2

Grid and resolution Arakawa grid (type C) staggered As the OGCM
122x101x20

Time step 8640 seconds As the OGCM
Calendar Equal months of 30 days As the OGCM
nproc 1 1

Table 2.5: E8. Main settings for ocean and biogeochemistry experiments.

2.5 Platforms

Table 2.6 brie�y introduces the platforms at the institutio ns where the demonstrations were performed.

NEC platforms
Barolo is the NEC SX-6 at INGV (node barolo). Its con�guratio n is 8 CPUs at 64 GFlops and 64 GB of
Main Memory. For program development and compiling there is a powerful cross compiler environment,
which allows the compilation of SX-6 executables on the SUN server (8 CPUs, 900 MHz and 16GB with
SunOS 5.8). The con�guration of the NEC SX-6 at CEA consist of 44 CPUs at 8 GFlops and 352 GB of
Main Memory (node mercure). Cross compililation is done on the Linux server (8 CPUs, 1GHz, 16GB
with Itanium2). Finally, Hurrikan is the NEC SX-6 at DKRZ (node cs). Its con�guration is 24 nodes of 8
CPUs each at 64 GFlops and 64 GB of Main Memory per node. For program development and compiling
there is also a cross compiler environment, which allows the compilation of SX-6 executables on the NEC
TX-7 Itanium2 server (16 CPUs, 1 GHz and 32GB with Linux 2.4.18).

Fujitsu platform
Tora is a 64 processors VPP5000 (node xbar). Each processor has a peak performance of 9.6 GFlops and a
memory of 4 GB or 8 GB. Each processor has 4 ports to connect on the high-speed crossbar. Point to point
bandwith is 1.6 GB/sec, bidirectionnal. This machine has one primary PE, 7 IO/PEs and 56 secondary
PEs.

SGI platforms
Teras is a 1024-CPU system consisting of two 512-CPU SGI Origin 3800 systems at SARA (node p1).
This machine has a peak performance of 1 TFlops per second and it is �tted with 500MHz R14000 CPUs,
organized in 256 4-CPU nodes and it is equipped with 1 TByte of memory (10 TByte of on-line storage
and 100 TByte of near-line Storage Tek). Teras consists of 45 racks, 32 racks containing CPUs and
routers, 8 I/O racks and 5 racks containing disks. The operative system is IRIX-64 6.5.23m. While the
SGI Origin-3800 at NSC/Linkping has is 128 CPUs, each with 1 GFlops peak performance and 1 Gb
memory.

SUN platform
The SUN Fire 15k at MPI-M (node yang) consist of 96 CPUs and 144 GB Main Memory. The advantage
of the system is its SMP characteristic with a large number of CPUs allowing for attaching a debugger to
each single MPI-process. Operative system is Solaris 5.9 (latest patch-level).
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Platform, node
and institution

NEC SX-6, node barolo at
INGV

NEC SX-6, node mercure at
CEA

NEC SX-6, node cs at DKRZ VPP5000, node xbar at
M�et�eoFrance

Fortran 90 FORTRAN90/SX, Version
2.0 for SX-6, Rev. 285

FORTRAN90/SX, Version
2.0 for SX-6, Rev. 285

FORTRAN90/SX, Version
for SX-6, Rev. 274

Fortran 95 UXP/V V20L20

C++ C++/SX Compiler for SX-4,
Version 1.0, Rev. 061

C++/SX Compiler for SX-4,
Version 1.0, Rev. 058

C++/SX Compiler for SX-4,
Version 1.0, Rev. 057.3

C++ Fujitsu UXP/V, V20L20

NetCDF libs Version 3.5.1 Version 3.5.0 Version 3.5.0 Version 3.5.1
MPI libs Version MPI/SX SUPER-

UX, R13.1 V6.7.8
(LC310052)

Version MPI/SX SUPER-
UX, R13.1 Vx.x (LC310039)

Version MPI/SX SUPER-
UX, Rxx.x Vx.x (LC310039)

Fujitsu MPI UXP/V

Platform, node
and institution

SGI Origin 3800, at
NSC/Link¤oping

SGI Origin 3800, node p1 at
SARA

IBM Power 4, node hpca at
ECMWF

SUN Fire 15k, node yang at
MPI-M

Fortran 90 MIPSPro Compiler Version
7.41

MIPSPro Compiler Version
7.41

F90 Compiler, Version
7.1.1.3

Sun Fortran 95, 7.1 Patch
112762-05

C++ MIPSPro Compiler, Version
7.41

MIPSPro Compiler, Version
7.41

VisualAge C++ Professional /
C for AIX Compiler, Version
5

Sun C 5.5 Patch 112760-04

NetCDF libs Version 3.5.0 Version 3.5.1 Version 3.5.0 Version 3.6.0 beta6
MPI libs SGI MPI 4.3, as component

of SGI MPT 1.8
SGI Message Passing Toolkit
1.9.1

MPI library is MPI1, part
of the parallel environment
3.2.0.17

mprun: Sun HPC Clus-
terTools 5, CRE 2.0,
REV=2003.02.10.5.37

Table 2.6: Details about the platforms at the institutions where the experiments were performed.
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IBM platform
The IBM Power 4 at ECMWF is LPAR 8 CPUs with 16 GB Main Memory (node hpca).
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Chapter 3

Demonstrations using GCMs: The
Standard Experiment

3.1 Introduction and motivation

The results from a set of E2 experiments are presented in this Chapter. Diagnostics to assess the perfor-
mance of combinations integrated on diverse platforms are divided in three groups:

� The �rst group, consist of a simple set of technical diagnost ics, to ensure the correctness of the
communication between the models: at a given time step of coupling, �elds to be exchanged are
plotted before and after being passed through the coupler, i.e., �elds are plotted on both the oceanic
and the atmospheric grids.

� The second group of diagnostics intends to show that the coupled system behaves reasonably well.
In this case, physics �elds to be plotted are selected follow ing two criteria:

1. the relevance of the �eld from the point of view of the physi cal interface and

2. the format of output dataset from which retrive the �eld (o nly datasets on netCDF format,
which is the standard format for PRISM, are considered).

� The third group consist of a simple set of system diagnostics.

3.2 Models and combinations

We refer the reader to the detailed documentation on participant models and combinations (Legutke and
Gayler (2004), Demory (2004), Planton (2004).

3.3 Results

3.3.1 ECHO on NEC, SGI, VPP and SUN platforms

ECHO combination has been ported on different platforms. In this subsection, we present results of
the E2 experiment by integrating ECHO on four different platforms: a NEC SX-6 (node barolo), a SGI
Origin 3800 (node p1), a VPP5000 (node xbar) and a SUN Fire 15k (node yang). Details of models
settings are summarized in Tables 2.2 and 2.3. The ocean model grid is a non parametric grid made by
120x101x20 points (i.e., 120 points in longitude, 101 points in latitude and 20 vertical levels; variable
mesh with an horizontal resolution of about 1.8�x3�). The atmospheric model is in a Gaussian grid at
T21L19 (equivalent to 64x32 horizontal grid points -5.6�x5.6�- and 19 vertical levels). The time steps are
8640 sec. for the ocean and 2400 sec. for the atmosphere. Coupling is made once a day (every 86400
sec.); i.e., every 10/36 time steps of the ocean/atmospheric model simulation. Sea-ice is a prognostic

11
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[unit as in the source model; unit as in the target model] MPI-OM grid ECHAM5 grid
1. SST [�K;�K] SSTOCEAN SSTATMOS
2. SI thickness [m;m] SITOCEAN SITATMOS
3. SI are fraction [ ; ] SICOCEAN SICATMOS
4. Surface snow thickness over sea-ice [m;m] SNTOCEAN SNTATMOS
5. Zonal wind stress (U-grid) over open sea [Pa;Pa] TXWOCEAU TXWATMOU
6. Zonal wind stress (V-grid) over open sea [Pa;Pa] TXWOCEAV TXWATMOV
7. Meridional wind stress (U-grid) over open sea [Pa;Pa] TYWOCEAU TYWATMOU
8. Meridional wind stress (V-grid) over open sea [Pa;Pa] TYWOCEAV TYWATMOV
9. Zonal wind stress (U-grid) over sea ice [Pa;Pa] TXIOCEAU TXIATMOU
10. Zonal wind stress (V-grid) over sea ice [Pa;Pa] TXIOCEAV TXIATMOV
11. Meridional wind stress (U-grid) over sea ice [Pa;Pa] TYIOCEAU TYIATMOU
12. Meridional wind stress (V-grid) over sea ice [Pa;Pa] TYIOCEAV TYIATMOV
13. Snow �ux into the sea-ice [m/s;m/s] FRIOCEAN FRIATMOS
14. Water �ux into the ocean [m/s;m/s] FRWOCEAN FRWATMOS
15. Sea-ice top melt heat �ux [W/ m

2;W/m2] RHIOCEAN RHIATMOS
16. Heat �ux into the sea-ice [W/ m

2;W/m2] CHIOCEAN CHIATMOS
17. Total heat �ux [W/ m

2;W/m2] NHWOCEAN NHWATMOS
18. Solar heat �ux [W/ m

2;W/m2] SHWOCEAN SHWATMOS
19 Wind speed at 10m [m/s;m/s] WSVOCEAN WSVATMOS

Table 3.1: Symbolic names of ECHO variables involved in the physical interface, as de�ned for the source (italic)
and target grid. Units as required by both models are also indicated.

variable, beacuse an active sea-ice component is included in the ocean model. According the standard
physical interface of ECHO combination, 19 �elds are exchan ged between the ocean and the atmosphere.
The variables to exchange and the transformations to appropriately exchange the �elds are de�ned in the
namcouple �le (see Annex II). Field transformations includ e the interpolation between a T21 Gaussian
grid (ECHAM5 grid) and a non parametric grid (MPI-OM grid) with a pole over Greenland. List of
symbolic names for the �elds in the source and the target grid are presented in Table 3.1.

Hereafter, we illustrate some technical diagnostics. The processing library COCO and the PRISM graphics
tools specially designed for High-End and Low-End graphics (OpenDX and CDAT) have been used to
post-process the output data and to create the graphics reported in this subsection, which are mainly based
on results of E2 integration on the SGI. Exchanged �elds at th e �rst coupling time step before and after
passing through the coupler have been plotted to graphically check the consistency of the data processed
by OASIS3. The different type of grids and the different resolutions make this comparison, however, not
very easy. The �rst couple of �elds analyzed are the Sea Surfa ce Temperature, from the atmospheric and
from the ocean model. The plots are in Figure 3.1. To make the 2 �elds easier to compare, the ocean and
atmosphere data have been plotted on the same interval of values. Original data have been inverted along
the latitude axis to obtain a picture with the north above. Judging from the plots, in this simple visual
way, the two �elds look reasonable in agreement and no odd fea tures appear to have been introduced by
the coupler. The statistics from the �le cplout at the �rst ti me step for both SSTATMOS and SSTOCEAN
variables are reported in the Table 3.2. The same type of comparison can in principle be done for each
couples of ocean-atmosphere �elds exchanged in the coupler . We also report plots of FRI(snow �ux into
the sea ice) and FRW (water �ux into the ocean) in the Figure 3. 2 as well as statistics in Tables 3.3 and
3.4.

Some physics diagnostics are also presented. Because the aim of the physics diagnostics of the demon-
stration runs is to prove that models give technical correct values, we have decided not to apply any other
post-processing other than that necessary to create averages and mean values. The January and July aver-
age values and the annual mean surface pressure are presented in Figure 3.3. The �eld plotted in Figure



3.3. RESULTS 13

Field checks: SSTATMOS
************

Global maximum = 0.3026520E+03 Pt i-j = 9 20
Global minimum = 0.0000000E+00 Pt i-j = 1 1
Ocean grid points = 1584
Ocean average = 0.2865971E+03
Ocean maximum = 0.3026520E+03 Pt i-j = 9 20
Ocean minimum = 0.2713155E+03 Pt i-j = 24 32
Land grid points = 464
Land average = 0.1691714E+02
Land maximum = 0.3014868E+03 Pt i-j = 19 19
Land minimum = 0.0000000E+00 Pt i-j = 1 1

Earth integral = 0.1065599E+18
Ocean integral = 0.1065599E+18
Land integral = 0.0000000E+00

Field checks: SSTOCEAN
************

Global maximum = 0.3026520E+03 Pt i-j = 84 46
Global minimum = 0.2712588E+03 Pt i-j = 111 70
Ocean grid points = 8109
Ocean average = 0.2832242E+03
Ocean maximum = 0.3026520E+03 Pt i-j = 84 46
Ocean minimum = 0.2712588E+03 Pt i-j = 111 70
Land grid points = 4011
Land average = 0.2731600E+03
Land maximum = 0.2731600E+03 Pt i-j = 1 1
Land minimum = 0.2731600E+03 Pt i-j = 1 1

Earth integral = 0.1067362E+18
Ocean integral = 0.1067362E+18
Land integral = 0.0000000E+00

Table 3.2: ECHO E2. Statistics from the CPLOUT �le for the SST. Units are �K.

Field checks: FRIATMOS
************

Global maximum = 0.4318654E-08 Pt i-j = 33 29
Global minimum = -0.9902646E-08 Pt i-j = 32 3
Ocean grid points = 1584
Ocean average = -0.5293342E-09
Ocean maximum = 0.4318654E-08 Pt i-j = 33 29
Ocean minimum = -0.9902646E-08 Pt i-j = 32 3
Land grid points = 464
Land average = 0.0000000E+00
Land maximum = 0.0000000E+00 Pt i-j = 1 1
Land minimum = 0.0000000E+00 Pt i-j = 1 1

Earth integral = -0.5744524E+05
Ocean integral = -0.5744524E+05
Land integral = 0.0000000E+00

Field checks: FRIOCEAN
************

Global maximum = 0.3379866E-08 Pt i-j = 15 74
Global minimum = -0.9191805E-08 Pt i-j = 67 5
Ocean grid points = 8109
Ocean average = -0.4360769E-09
Ocean maximum = 0.3379866E-08 Pt i-j = 15 74
Ocean minimum = -0.9191805E-08 Pt i-j = 67 5
Land grid points = 4011
Land average = 0.0000000E+00
Land maximum = 0.0000000E+00 Pt i-j = 1 1
Land minimum = 0.0000000E+00 Pt i-j = 1 1

Earth integral = -0.5744524E+05
Ocean integral = -0.5744524E+05
Land integral = 0.0000000E+00

Table 3.3: ECHO E2. Statistics from the CPLOUT �le for the snow �ow into t he sea-ice. Units are m/s.
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Figure 3.1: ECHO E2. SST data from the coupler at the �rst time step. Left: ECHAM5. Right: MPI-OM.

Field checks: FRWATMOS
************

Global maximum = 0.9495038E-06 Pt i-j = 41 30
Global minimum = -0.4742928E-06 Pt i-j = 23 13
Ocean grid points = 1584
Ocean average = -0.3752280E-06
Ocean maximum = 0.9495038E-06 Pt i-j = 41 30
Ocean minimum = -0.4742928E-06 Pt i-j = 23 13
Land grid points = 464
Land average = -0.3808786E-06
Land maximum = -0.3796692E-06 Pt i-j = 1 1
Land minimum = -0.4437760E-06 Pt i-j = 22 12

Earth integral = -0.1359110E+09
Ocean integral = -0.1359110E+09
Land integral = 0.0000000E+00

Field checks: FRWOCEAN
************

Global maximum = 0.6037453E-06 Pt i-j = 6 70
Global minimum = -0.4353931E-06 Pt i-j = 34 77
Ocean grid points = 8109
Ocean average = -0.3755307E-06
Ocean maximum = 0.6037453E-06 Pt i-j = 6 70
Ocean minimum = -0.4353931E-06 Pt i-j = 34 77
Land grid points = 4011
Land average = 0.0000000E+00
Land maximum = 0.0000000E+00 Pt i-j = 1 1
Land minimum = 0.0000000E+00 Pt i-j = 1 1

Earth integral = -0.1359110E+09
Ocean integral = -0.1359110E+09
Land integral = 0.0000000E+00

Table 3.4: ECHO E2. Statistics from the CPLOUT �le for water �ux into the ocean. Units are m/s.

3.4 is the annual mean value of the variable tsw (temperature of the surface over the water) output from
ECHAM5. To obtain the plotted values, the original 12 monthly �les have been concatenated and only
the tsw variable has been extracted. The annual mean has been calculated using the computational tools
present in CDAT-4. ECHAM5 outputs different �elds related t o the wind stress, one for each zonal and
meridional part: a wind stress over ice, a wind stress over land and a wind stress over water. The variable
plotted in Figure 3.5 is therefore the meridional component of the wind stress over water, with a sea-land
mask applied. The annual mean has been calculated by means of CDAT 4.0 computation tools. The
meridional pro�les of the zonal wind stress averaged over th e months of January and July, and as annual
mean are reported in Figure 3.6. They have been calculated from the variable ustrw (zonal wind stress
over water) that is an output value of ECHAM5, using a few COCO scripts, and plotted using a OpenDX
network. The variable taken in consideration for the global distribution of sea-ice extensions is FRIAC
(fraction of grid box ice cover), from ECHAM5 output �elds. T he original 12 months 2D �elds have been
concatenated and the annual mean has been computed. The plots in Figure 3.7 show the ice extension.

All the above presented diagnostics correspond to the ECHO E2 experiment when it is integrated on the
SGI. Similar results are obtained when ECHO is integrated on the other platforms and a set of selected
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Figure 3.2: ECHO E2. Plots from the coupler at the �rst time step of coupling. Left: ECHAM5. Right: MPI-OM.

Figure 3.3: ECHO E2. Zonal mean sea level pressure for January, July and Annual average values. Units are Pa.

output �les as well as individual reports of the ECHO E2 experiment integrated on different platforms are
kept on line at
www.prism.enes.org/Partnersonly/WPs/WP5/Collectingresults/Stage1RealModels/Stage1-index.htm

System performance is illustrated in Tables 3.5 and 3.6. In the �rst case, information corresponds to
the �rst month of integration when ECHO combination is integrated on the NEC SX-6 (node barolo)
while Table 3.6 presents the standard job accounting produced on the VPP5000 (node xbar). In that case,
ECHAM5 model runs on Virtual Processor 2 (VP2) and MPI-OM on VP3. OASIS3 is on VP1 and the
VP0 is a server process used by the mpiexec command. This process uses only a scalar CPU and waits
for the actions (like spawning new processes). It is not mandatory to use mpiexec. OASIS3 can do the
spawning of processes, but then its CPU usage will be close tothat of mpiexec. Note also that the Vector
Ratio time of ECHAM5 is 583/860=67.8% and that of MPIOM is 99/162=61.1%. More optimisations
could be done through directives in order to enhance the vectorization. The code has not been modi�ed at
all. It is the original code as it runs at DKRZ. The overall Vector ratio 34.19% refers to all processes in


